Background Background Associations between
Associations between vascular risk factors and late-life vascular risk factors and late-life depression are controversial. depression are controversial.
Aims Aims To investigate the association
To investigate the association between measures of vascular disease/ between measures of vascular disease/ risk and depression and confounding and risk and depression and confounding and effect modification by APOE genotype effect modification by APOE genotype and cognitive function. and cognitive function.
Method Method In a Korean community
In a Korean community population aged 65+ ( population aged 65+ (n n¼732), diagnosis of 732), diagnosis of depression (Geriatric Mental State depression (Geriatric Mental State Schedule) and information on vascular Schedule) and information on vascular status, disability, APOE genotype and status, disability, APOE genotype and cognitive function were obtained. cognitive function were obtained.
Results

Results Previous stroke and lower
Previous stroke and lower high-density lipoprotein cholesterollevel high-density lipoprotein cholesterollevel (but neither hypertension nor diabetes) (but neither hypertension nor diabetes) were significantly associated with were significantly associated with depression (independently of disability depression (independently of disability and cognitive function).These associations and cognitive function).These associations were stronger in participants with were stronger in participants with borderline cognitive impairment, although borderline cognitive impairment, although notto a significant extent. notto a significant extent.
Conclusions Conclusions Except for previous
Except for previous stroke and an atherogenic lipid profile, stroke and an atherogenic lipid profile, associations between depression and associations between depression and other common risk factors for other common risk factors for cerebrovascular disease were not evident. cerebrovascular disease were not evident.
The role of cerebrovascular disease in The role of cerebrovascular disease in depression arising in late life has attracted depression arising in late life has attracted increasing research, with studies suggesting increasing research, with studies suggesting greater than expected comorbidity (Alexogreater than expected comorbidity (Alexopoulos poulos et al et al, 1997). Important but unre-, 1997). Important but unresolved issues are whether people at risk solved issues are whether people at risk of cerebrovascular disease are at increased of cerebrovascular disease are at increased risk of depression and, if so, the extent to risk of depression and, if so, the extent to which this is accounted for by levels of which this is accounted for by levels of general disability (Stewart general disability (Stewart et al et al, 2001 ). , 2001). We sought to address these questions in a We sought to address these questions in a community study of older people carried community study of older people carried out in South Korea. Vascular disease is reout in South Korea. Vascular disease is recognised to be an important risk factor for cognised to be an important risk factor for dementia that may be preceded by depresdementia that may be preceded by depression as a prodromal syndrome, accounting sion as a prodromal syndrome, accounting for associations with cerebrovascular disfor associations with cerebrovascular disease. A further objective, therefore, was ease. A further objective, therefore, was to investigate whether associations beto investigate whether associations between vascular risk factors and depression tween vascular risk factors and depression were stronger in the presence of cognitive were stronger in the presence of cognitive impairment. impairment.
METHOD METHOD
A community survey of late-life psychiatric A community survey of late-life psychiatric morbidity was carried out in Kwangju, morbidity was carried out in Kwangju 
Study population Study population
Potential participants for this study were Potential participants for this study were recruited from all inhabitants aged 65 recruited from all inhabitants aged 65 years or over recorded in national resiyears or over recorded in national residents registration lists within two areas dents registration lists within two areas (one urban, one rural) . Case-level depression was defined using the Automated Geriatric was defined using the Automated Geriatric Examination for Computer Assisted TaxonExamination for Computer Assisted Taxonomy (AGECAT) algorithm, using standard omy (AGECAT) algorithm, using standard (3+) cut-points for diagnostic confidence. (3+) cut-points for diagnostic confidence. This computer algorithm has been designed This computer algorithm has been designed to elicit the presence of depression of clinito elicit the presence of depression of clinical significance, incorporating both modercal significance, incorporating both moderate and severe syndromes. The AGECAT ate and severe syndromes. The AGECAT algorithm gives Stage 1 (non-hierarchical) algorithm gives Stage 1 (non-hierarchical) and Stage 2 (hierarchical) diagnoses of menand Stage 2 (hierarchical) diagnoses of mental disorder. For the purposes of this analytal disorder. For the purposes of this analysis, depression was classified using the sis, depression was classified using the Stage 1 output because we wished to inStage 1 output because we wished to include cognitive function in the explanatory clude cognitive function in the explanatory model and investigate rather than exclude model and investigate rather than exclude comorbidity. comorbidity.
Information on vascular risk/disease Information on vascular risk/disease
Self-reported diagnoses of and treatment Self-reported diagnoses of and treatment histories for stroke, heart disease, hypertenhistories for stroke, heart disease, hypertension and diabetes were recorded at the first sion and diabetes were recorded at the first phase of interviews. For stroke, it was coded phase of interviews. For stroke, it was coded only if there was clear history of sudden ononly if there was clear history of sudden onset of unilateral paralysis and/or loss of set of unilateral paralysis and/or loss of 1 0 2 1 0 2 
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Statistical analysis Statistical analysis
Vascular risk factors and the presence of Vascular risk factors and the presence of clinical vascular disease were compared clinical vascular disease were compared according to case-level depression in all according to case-level depression in all participants at the first interview. All subparticipants at the first interview. All subsequent analyses were restricted to those sequent analyses were restricted to those who completed the two interviews and the who completed the two interviews and the blood tests. Potential associations between blood tests. Potential associations between vascular risk/disease and depression vascular risk/disease and depression ( (P P5 50.1 in univariate analysis) were ana-0.1 in univariate analysis) were analysed further using stepwise logistic or linear lysed further using stepwise logistic or linear regression models to investigate confoundregression models to investigate confounding by demographic characteristics and ing by demographic characteristics and mediation by disability (WHODAS II) and mediation by disability (WHODAS II) and cognitive function (MMSE-K). Secondary cognitive function (MMSE-K). Secondary analyses were carried out to investigate analyses were carried out to investigate effect modification by cognitive function, effect modification by cognitive function, using recommended cut-offs for the using recommended cut-offs for the MMSE-K (Park MMSE-K (Park et al et al, 1991) for stratified , 1991) for stratified analyses, and likelihood ratio tests for interanalyses, and likelihood ratio tests for interaction terms within regression models. As a action terms within regression models. As a final procedure, analyses were repeated by final procedure, analyses were repeated by excluding participants who reported any excluding participants who reported any episode of depression occurring before age episode of depression occurring before age 60 years. 60 years.
RESULTS RESULTS
Recruitment Recruitment
Of 1566 inhabitants aged 65 years or over Of 1566 inhabitants aged 65 years or over identified from the registration lists, 1204 identified from the registration lists, 1204 (77%) completed the first interview with re-(77%) completed the first interview with research assistants. Of the remainder, contact search assistants. Of the remainder, contact could not be established with 195 (12%), could not be established with 195 (12%), 71 (5%) refused to participate, 55 (4%) 71 (5%) refused to participate, 55 (4%) had no fixed abode, 28 (2%) had changed had no fixed abode, 28 (2%) had changed address and 9 (1%) had died before the visaddress and 9 (1%) had died before the visit. No significant differences were observed it. No significant differences were observed in age (mean ages of 72.2 and 72.4, respecin age (mean ages of 72.2 and 72.4, respectively) and gender ratio (58% and 62% tively) and gender ratio (58% and 62% female, respectively) between participants female, respectively) between participants and non-participants. and non-participants.
Of the participants in the first interview, Of the participants in the first interview, 732 (61%) participated in the second, 732 (61%) participated in the second, more-intensive examination. Of nonmore-intensive examination. Of nonparticipants at this stage, contact could participants at this stage, contact could not be established with 321 (27%), 92 not be established with 321 (27%), 92 refused (8%), 4 had died in the interval refused (8%), 4 had died in the interval ( (5 51%) and data were missing for 55 1%) and data were missing for 55 (5%). The principal apparent reason for (5%). The principal apparent reason for attrition was that contact could not be attrition was that contact could not be established because the person was repeatestablished because the person was repeatedly away from home at the time of edly away from home at the time of research visits. Participants at both interresearch visits. Participants at both interviews were less educated than those present views were less educated than those present at the first interview only (mean (s.d.) years at the first interview only (mean (s.d.) years of education were 3.4 (4.2) and 4.0 (4.4), of education were 3.4 (4.2) and 4.0 (4.4), respectively; respectively; P P¼0.035) and had lower 0.035) and had lower cognitive function (mean (s.d.) scores on cognitive function (mean (s.d.) scores on the MMSE-K were 23.3 (5.0) and 24.3 the MMSE-K were 23.3 (5.0) and 24.3 (5.1), respectively; (5.1), respectively; P P¼0.002). However, 0.002). However, no significant differences were observed no significant differences were observed between the participants and non-particibetween the participants and non-participants in terms of age (mean ages of 72.8 pants in terms of age (mean ages of 72.8 and 72.2, respectively), gender (59% and and 72.2, respectively), gender (59% and 57% female), disability (mean WHODAS 57% female), disability (mean WHODAS II scores of 7.1 and 5.9) and GMS depres-II scores of 7.1 and 5.9) and GMS depression (14% and 13%). There were also no sion (14% and 13%). There were also no substantial differences in associations substantial differences in associations between vascular risk factors (ascertained between vascular risk factors (ascertained at the first phase) and depression between at the first phase) and depression between all participants of the first phase and the all participants of the first phase and the subgroup who were present at the second subgroup who were present at the second phase. For example, the odds ratios (95% phase. For example, the odds ratios (95% CI) for the associations between depression CI) for the associations between depression and stroke, hypertension and diabetes were and stroke, hypertension and diabetes were 4.57 (2.74-7.62), 1.32 (0.93-1.88) and 4.57 (2.74-7.62), 1.32 (0.93-1.88) and 1.35 (0.82-2.23), respectively, for all 1.35 (0.82-2.23), respectively, for all participants in the first phase ( participants in the first phase (n n¼1204) 1204) and 3.68 (1.99-6.79), 1.48 (0.97-2.27) and 3.68 (1.99-6.79), 1.48 (0.97-2.27) and 1.67 (0.94-2.99) in those present at and 1.67 (0.94-2.99) in those present at the second phase ( the second phase (n n¼732). Further analyses 732). Further analyses therefore were restricted to the subgroup therefore were restricted to the subgroup present at both interviews. present at both interviews.
Univariate associations Univariate associations with depression with depression
Depression was present in 101 (14%) of the Depression was present in 101 (14%) of the 732 participants at the second interview. 732 participants at the second interview. Univariate associations between depression Univariate associations between depression and vascular disease/risk are summarised in and vascular disease/risk are summarised in Table 1 . Depression was associated signifi- Table 1 . Depression was associated significantly with reported stroke and heart discantly with reported stroke and heart disease in the sample at both interviews. ease in the sample at both interviews. Depression was associated positively with Depression was associated positively with reported hypertension and diabetes, with reported hypertension and diabetes, with associations bordering on statistical signifiassociations bordering on statistical significance. Depression was associated significance. Depression was associated significantly with a lower level of HDL cantly with a lower level of HDL cholesterol and a higher level of LDL cholesterol and a higher level of LDL cholesterol. cholesterol.
With respect to other independent variWith respect to other independent variables, depression was associated signifiables, depression was associated significantly with female gender (odds ratio cantly with female gender ( The APOE genotype frequencies were as The APOE genotype frequencies were as follows: e2/2, 1.5%; e2/3, 9%; e2/4, 1%; follows: e2/2, 1.5%; e2/3, 9%; e2/4, 1%; e3/3, 71%; e3/4, 16%; e4/4, 1.5%. The e3/3, 71%; e3/4, 16%; e4/4, 1.5%. The APOE e4 allele was present in 132 partici-APOE e4 allele was present in 132 participants (18%). Previous stroke was reported pants (18%). Previous stroke was reported more frequently in participants with the e4 more frequently in participants with the e4 allele (11% allele (11% v v. 6%, . 6%, P P¼0.067) and mean 0.067) and mean body mass index levels were significantly body mass index levels were significantly lower in those with e4 than in those without lower in those with e4 than in those without (mean (s.d.) 22.1 (3.6) and 22.8 (3.5) kg/m (mean (s.d.) 22.1 (3.6) and 22.8 (3.5) kg/m respectively; respectively; P P¼0.041). There 0.041). There were no sigwere no significant associations between presence of nificant associations between presence of the e4 allele and any of the other factors the e4 allele and any of the other factors measured (vascular risk/disease, depression, measured (vascular risk/disease, depression, disability and cognitive function). The disability and cognitive function). The APOE e4 allele was associated overall with APOE e4 allele was associated overall with a more atherogenic lipid profile, but differa more atherogenic lipid profile, but differences were not significant ( ences were not significant (P P4 40.1). Table 2 . All associations bemarised in Table 2 . All associations between depression and vascular disease/risk tween depression and vascular disease/risk were weakened by the inclusion of conwere weakened by the inclusion of confounding variables, particularly level of founding variables, particularly level of disability. The positive associations with disability. The positive associations with stroke and a lower level of HDL cholesterol stroke and a lower level of HDL cholesterol remained significant, whereas those with remained significant, whereas those with other vascular factors were substantially diother vascular factors were substantially diminished both in strength and significance. minished both in strength and significance. Further adjustment for the APOE e4 allele Further adjustment for the APOE e4 allele made no substantial difference. The odds made no substantial difference. The odds ratio (95% CI) for the association between ratio (95% CI) for the association between depression and previous stroke was 2.73 depression and previous stroke was 2.73 (1.37-5.59) in Model 3 (see Table 2 ) after (1.37-5.59) in Model 3 (see Table 2 ) after further adjustment for the e4 allele. The further adjustment for the e4 allele. Stratification by APOE Stratification by APOE and MMSE^K and MMSE^K (Table 3) ( Table 3) Associations between depression, stroke Associations between depression, stroke and lower HDL cholesterol were stronger and lower HDL cholesterol were stronger in the presence of the e4 allele. However, in the presence of the e4 allele. However, interaction terms did not approach statistiinteraction terms did not approach statistical significance (data not shown; cal significance (data not shown; P P values values for interaction terms for interaction terms 4 40.1). Associations 0.1). Associations between depression and vascular risk facbetween depression and vascular risk factors also were generally stronger in groups tors also were generally stronger in groups with borderline cognitive impairment with borderline cognitive impairment (MMSE-K, 21-24), although again no indi-(MMSE-K, 21-24), although again no individual interaction terms approached signifvidual interaction terms approached significance (Table 3 ; icance ( . A strength of this study was that depression was ascertained using was that depression was ascertained using a diagnostic instrument that has been valia diagnostic instrument that has been validated widely in a variety of international dated widely in a variety of international settings. In terms of sample representativesettings. In terms of sample representativeness, government registration lists represent ness, government registration lists represent a highly inclusive sampling frame for epidea highly inclusive sampling frame for epidemiological research in South Korea because miological research in South Korea because an accurate entry is required for many daily an accurate entry is required for many daily needs, including pension provision. The needs, including pension provision. The two-phase recruitment procedure potentwo-phase recruitment procedure potentially reduced the representativeness of the tially reduced the representativeness of the participants compared with the source participants compared with the source population because of attrition between inpopulation because of attrition between interviews, giving an overall response rate of terviews, giving an overall response rate of 5 550%. In retrospect, a single-stage pro-50%. In retrospect, a single-stage procedure would have been preferable. Howcedure would have been preferable. However, we feel that it is unlikely that the ever, we feel that it is unlikely that the 1 0 4 1 0 4 observed associations are explained by observed associations are explained by selection bias because neither vascular risk selection bias because neither vascular risk factor nor depression was associated with factor nor depression was associated with attrition. As well as this, the strength of asattrition. As well as this, the strength of association between the first-phase measures sociation between the first-phase measures of vascular risk and depression were similar of vascular risk and depression were similar between the total sample and the analysed between the total sample and the analysed subgroup. It is therefore likely (although subgroup. It is therefore likely (although cannot be concluded definitely) that assocannot be concluded definitely) that associations with factors measured at the secciations with factors measured at the second phase can be generalised to the source ond phase can be generalised to the source population. population. The study was cross-sectional in design, The study was cross-sectional in design, which limits the extent to which cause and which limits the extent to which cause and effect relationships can be clarified. It also effect relationships can be clarified. It also raises the issue of information bias, raises the issue of information bias, although we feel that this is unlikely bealthough we feel that this is unlikely because the risk factors at the first phase were cause the risk factors at the first phase were ascertained before the diagnostic interview ascertained before the diagnostic interview for depression was administered and, for depression was administered and, furthermore, the data at the second phase furthermore, the data at the second phase were collected by a professional who did were collected by a professional who did not have knowledge of the GMS findings. not have knowledge of the GMS findings. Information on vascular risk factors such Information on vascular risk factors such as hypertension and diabetes relied on as hypertension and diabetes relied on self-reported diagnoses and so corroboraself-reported diagnoses and so corroboration by medical records was not feasible. tion by medical records was not feasible. There are certain other limitations in inferThere are certain other limitations in inference that should be considered: most 'case' ence that should be considered: most 'case' participants will have had moderate levels participants will have had moderate levels of depression rather than the more severe of depression rather than the more severe forms that have been the focus for research forms that have been the focus for research in clinical samples; previous episodes of dein clinical samples; previous episodes of depression were ascertained by self-report, pression were ascertained by self-report, which is likely to have limited validity which is likely to have limited validity and the final restricted sample may not and the final restricted sample may not have had a truly 'late-onset' disorder; and have had a truly 'late-onset' disorder; and differential rates of institutionalisation differential rates of institutionalisation and mortality might conceivably have oband mortality might conceivably have obscured the association between vascular scured the association between vascular risk and depression in this cross-sectional risk and depression in this cross-sectional community study. Institutions were not community study. Institutions were not sampled in this survey because there were sampled in this survey because there were none within the sampling areas. However, none within the sampling areas. However, in Korea, provision of institutional care is in Korea, provision of institutional care is limited and care at home is preferred by limited and care at home is preferred by residents and their families, even in severe residents and their families, even in severe dementia. Mortality is therefore more likely dementia. Mortality is therefore more likely to be a source of prevalence bias than to be a source of prevalence bias than institutionalisation. institutionalisation.
Stroke and depression Stroke and depression
Depression occurs frequently following Depression occurs frequently following stroke, and the association between prestroke, and the association between previous stroke and depression observed in this vious stroke and depression observed in this sample has been reported in a similar Korsample has been reported in a similar Korean sample with cognitive impairment ean sample with cognitive impairment (Kim ) and suggests that other mediating pathways may be present, which may inpathways may be present, which may include the direct effect of an infarct on brain clude the direct effect of an infarct on brain structure or chemistry but might also instructure or chemistry but might also include functional impairment specific to clude functional impairment specific to stroke, or its psychological impact, which stroke, or its psychological impact, which did not contribute to the disability scale. did not contribute to the disability scale.
Cholesterol subfractions Cholesterol subfractions and depression and depression
We found no association between total choWe found no association between total cholesterol levels and depression, which was lesterol levels and depression, which was 1 0 5 1 0 5 et al, 2000) . , 2000). One study of an elderly sample found One study of an elderly sample found depression to be associated with lower depression to be associated with lower levels of LDL cholesterol (Aijanseppa levels of LDL cholesterol (Ä ijä nseppä et et al al, 2002). Another study of a younger , 2002). Another study of a younger sample (aged 31-65 years) found an assosample (aged 31-65 years) found an association with higher levels of HDL cholesterciation with higher levels of HDL cholesterol (Horsten ol (Horsten et al et al, 1997). Our finding in the , 1997). Our finding in the opposite direction might reflect racial or opposite direction might reflect racial or age-related differences in the aetiology age-related differences in the aetiology and/or salience of vascular risk factors, and/or salience of vascular risk factors, but further research is required to clarify but further research is required to clarify inconsistencies. inconsistencies.
Vascular risk factors Vascular risk factors and depression and depression
Depression in later life has been found to be Depression in later life has been found to be associated with changes suggestive of cereassociated with changes suggestive of cerebrovascular disease, such as white matter brovascular disease, such as white matter hyperintensities on neuroimaging ( ) and, where associations have been found, it is unclear whether these have been found, it is unclear whether these are specific to disorders affecting the vascuare specific to disorders affecting the vasculature or whether they are accounted for by lature or whether they are accounted for by well-recognised associations between dewell-recognised associations between depression and general poor health and pression and general poor health and disability (Prince disability (Prince et al et al, 1998) . Hypertension , 1998). Hypertension and diabetes were associated with increased and diabetes were associated with increased likelihood of depression in our study at likelihood of depression in our study at borderline levels of statistical significance. borderline levels of statistical significance. However, these associations were substanHowever, these associations were substantially reduced in strength after adjustment tially reduced in strength after adjustment for the WHODAS II score. This suggests for the WHODAS II score. This suggests that the impact of these disorders on that the impact of these disorders on depression may be mediated through depression may be mediated through associated general disability rather than associated general disability rather than specific vascular effects. However, it should specific vascular effects. However, it should be borne in mind that 'adjustment' by disbe borne in mind that 'adjustment' by disability in a cross-sectional study such as this ability in a cross-sectional study such as this one may obscure associations with any poone may obscure associations with any potential risk factor for depression because tential risk factor for depression because depression and reported disability are depression and reported disability are strongly interrelated. strongly interrelated.
The association with decreased HDL The association with decreased HDL cholesterol therefore does suggest a more cholesterol therefore does suggest a more atherogenic lipid profile in people with atherogenic lipid profile in people with late-life depression, but other conventional late-life depression, but other conventional risk factors for stroke were not associated risk factors for stroke were not associated with depression. Interestingly, a pathologiwith depression. Interestingly, a pathological study found late-life depression to be cal study found late-life depression to be associated associated with arterial atheroma rather with arterial atheroma rather than microvascular disease (Thomas than microvascular disease (Thomas et al et al, , 2001). It is therefore possible that specific 2001). It is therefore possible that specific vascular pathways may underlie the disorvascular pathways may underlie the disorder and there may be other vascular risk der and there may be other vascular risk factors for depression (such as cerebral factors for depression (such as cerebral haemodynamics, blood pressure regulation haemodynamics, blood pressure regulation and inflammatory processes) that were not and inflammatory processes) that were not investigated in this study. However, the investigated in this study. However, the direction of causality underlying crossdirection of causality underlying crosssectional associations is unclear because sectional associations is unclear because there is strong evidence from prospective there is strong evidence from prospective research that depressive symptoms earlier research that depressive symptoms earlier in life are associated with increased risk in life are associated with increased risk of stroke (Jonas & Mussolino, 2000) . of stroke (Jonas & Mussolino, 2000) . Associations in later life may be the conseAssociations in later life may be the consequence of complex interrelationships bequence of complex interrelationships between vascular risk and affective state tween vascular risk and affective state over a long period . over a long period .
Interactions with cognitive Interactions with cognitive impairment and APOE genotype impairment and APOE genotype
The association between vascular risk facThe association between vascular risk factors and depression might conceivably be tors and depression might conceivably be explained by well-recognised associations explained by well-recognised associations between vascular risk factors and dementia, between vascular risk factors and dementia, and between depression and later dementia and between depression and later dementia . This would predict stron- . This would predict stronger associations between depression and ger associations between depression and vascular risk factors in people at risk of vascular risk factors in people at risk of cognitive decline (e.g. those with the APOE cognitive decline (e.g. those with the APOE e4 allele or those with cognitive function e4 allele or those with cognitive function that is already impaired). Recently, a study that is already impaired). Recently, a study found no interactions between APOE e4 found no interactions between APOE e4 allele and cholesterol level in associations allele and cholesterol level in associations with depression in cross-sectional and with depression in cross-sectional and longitudinal analyses in a biracial elderly longitudinal analyses in a biracial elderly community community sample (Blazer sample (Blazer et al et al, 2002). , 2002). To our knowledge, there has been no study To our knowledge, there has been no study to investigate effect modification by APOE to investigate effect modification by APOE genotype for other vascular risk factors and genotype for other vascular risk factors and late-life depression. However, we found no late-life depression. However, we found no evidence of substantial confounding or evidence of substantial confounding or effect modification by APOE e4 allele for effect modification by APOE e4 allele for the association of interest. All vascular risk the association of interest. All vascular risk factors were associated more strongly with factors were associated more strongly with depression in the presence of borderline depression in the presence of borderline (compared with normal) cognitive function (compared with normal) cognitive function (MMSE-K, 21-24). These findings provide (MMSE-K, 21-24). These findings provide partial support for our hypothesis and sugpartial support for our hypothesis and suggest that there might be an interface begest that there might be an interface between vascular disease, depression and tween vascular disease, depression and early dementia. However, individual interearly dementia. However, individual interactions were not demonstrable at convenactions were not demonstrable at conventional levels of statistical significance and tional levels of statistical significance and further research is required to address this further research is required to address this question. question.
Public health implications Public health implications
Our findings support others in showing Our findings support others in showing associations between late-life depression associations between late-life depression and clinical stroke, that were only partially and clinical stroke, that were only partially explained by level of disablement. Howexplained by level of disablement. However, we found little evidence for associaever, we found little evidence for associations with other vascular risk factors such tions with other vascular risk factors such as hypertension or diabetes. From a public as hypertension or diabetes. From a public health perspective regarding the prevention health perspective regarding the prevention of depression, these support a focus on of depression, these support a focus on post-stroke populations and on reducing post-stroke populations and on reducing levels of general disability rather than on levels of general disability rather than on specifically targeting groups with vascular specifically targeting groups with vascular risk factors. The direction of causation for risk factors. The direction of causation for the association between depression and an the association between depression and an atherogenic lipid profile cannot be conatherogenic lipid profile cannot be concluded. However, at the very least it sugcluded. However, at the very least it suggests that attention should be paid to gests that attention should be paid to cardiovascular risk profiles and the prevencardiovascular risk profiles and the prevention of adverse vascular outcomes in older tion of adverse vascular outcomes in older adults with depression. adults with depression. 
(2002) APOE e4 and low cholesterol as risks for APOE e4 and low cholesterol as risks for depression in a biracial elderly community sample. depression in a biracial elderly community sample. American Journal of Geriatric Psychiatry American Journal of Geriatric Psychiatry, , 10 10, 515^520. , 515^520. Associations, where present, were stronger in the presence of borderline cognitive impairment, although not to a statistically significant extent. cognitive impairment, although not to a statistically significant extent.
LIMITATIONS LIMITATIONS
& & The focus was on moderate levels of depression rather than the more severe forms
The focus was on moderate levels of depression rather than the more severe forms that have been the focus of research in clinical samples. that have been the focus of research in clinical samples. The study was cross-sectional in design, limiting inferences regarding the direction of causation. of causation.
